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1 .This document has been translated by computer. So the translation may not reflect the 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the gamma correction circuit for a liquid crystal device drive which carries 
out D/A conversion of the M bit digital display signal, and generates the analog driving 
signal of a liquid crystal device (61 - 6-N) the 1st and 2nd reference voltage means (VO, 
V64) — this — with the resistance (rl, r2, --, r64) of 2M piece by which series connection 
was carried out between the 1st and 2nd reference voltage means The gamma correction 
circuit for a liquid crystal drive characterized by having provided the decoder (33) which 
chooses one of the electrical potential differences of each node of said resistance 
according to said M bit digital display signal, and is made into said analog driving signal, 
and making the ratio of the value of said the resistance of each agree in the ratio of the 
gamma correction electrical potential difference of said liquid crystal device. 
[Claim 2] said every ~ the gamma correction circuit for a liquid crystal drive according 
to claim 1 where the 1st and 2nd reference voltage means possesses a voltage follower. 
DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the gamma correction circuit for a liquid 

crystal drive in the liquid crystal equipment which can be displayed full color. 

[0002] 

[Description of the Prior Art] In recent years, the liquid crystal display is in the limelight 
as a fiat panel display excellent in the display grace and responsibility of the liquid 
crystal itself, and is used for the liquid crystal projector which are a personal computer, a 
liquid crystal television, and its application product. From now on, the application side 
over the multimedia field which can display the image of both digital one and an analog 
will be expected. 

[0003] Liquid crystal has the light transmittance property shown in drawing 3 . That is, 
light transmittance shows the nonlinear gamma property to liquid crystal applied voltage. 
In addition, drawing 3 is the case of the NOMA white mold liquid crystal containing 
active matrix liquid crystal. 

[0004] In order to amend the gamma property shown in drawing 3 , the gamma correction 
circuit is prepared in a full color display, i.e., gradation control, of liquid crystal. As the 
relation of the gradation values 0, 1, and 2, — , 2M-1, and light transmittance which are 
obtained by this gamma correction circuit is shown in drawing 4 , a linearity property will 
be shown, and in a full color display, A is the brightest case at the time of the gradation 



value 0, B is the brightest case at the time of gradation value 2M-1, it is only that 
correspondences of data differ, and the light transmittance property is the same. 
[0005] Drawing 5 is the block circuit diagram showing a liquid crystal display including 
the conventional gamma correction circuit. In drawing 5 , the data register with which 1 
incorporates the 6-bit digital display signals R, G, and B from the exterior, and 2 are latch 
circuits which latch a 6-bit digital signal synchronizing with strobe signal ST. 3 is a 
gamma correction circuit which consists of digital one / an analog (D/A) transducer of a 
juxtaposition N stage, it carries out D/A conversion of the 6-bit digital display signal of a 
latch circuit 2, supplies it to the voltage follower 4-1 of N stage - 4-N, and is impressed to 
a liquid crystal device 6-1 - 6-N through a switching element 5-1 - 5-N. 
[0006] In the gamma correction circuit 3, reference voltage is generated by nine voltage 
followers 31-0 to 31-9, and the resistance ladder 32, and reference voltage is chosen by 
M->21 decoder 33 of N stage constituted by the ROM switch. In this case, each reference 
voltages V0-V8 of a voltage follower 31-0 to 31-8 are the reference voltages by which 
comma amendment was carried out, and correspond to the high order triplets D5, D4, and 
D3 of a digital display signal. As shown in drawing 6 , namely, V D5 D4 D3V8 0 0 0V7 
0 0 1V6 0 1 0V5 0 1 1V4 1 0 0V3 1 0 1V2 1 1 0V1 1 1 It is 1. 
[0007] Furthermore, between each voltage follower 31-0 - 31-N, series connection of 
eight equal resistance of the resistance ladder 32 is carried out, and reference voltage at 
equal intervals has occurred. In this case, the reference voltage generated by resistance of 
the resistance ladder 32 is the reference voltage by which Gance amendment was carried 
out in false, corresponds to the low order triplets D2, Dl, and DO of a digital display 
signal, and corresponds to the linearity property part of drawing 6 . 
[0008] Thus, the electrical potential difference of nine pieces was given for 64 gradation 
of RGB each color precision of 6 bits from the exterior, and the full color display is 
realized by dividing between each of these electrical potential differences into the 
electrical potential difference of eight pieces at equal intervals, and performing the 
gamma correction by 64 false values (reference: NEC data sheet MOS IC muPD June, 
1995 [ 16622 or]). 
[0009] 

[Problem(s) to be Solved by the Invention] However, in the gamma correction circuit 
shown in drawing 5 , it is only the true gamma correction electrical potential differences 
V0, VI, --, V8, and the remaining reference voltages have an error to a true gamma 
correction electrical potential difference, cannot perform the optimal gamma correction, 
but have the technical problem that the grace of a full color display falls. Moreover, in 
order to give the reference voltages V0, VI, — , V8 of nine pieces from the exterior, nine 
operational amplifiers are needed, and the technical problem that the rise of a 
manufacturing cost is caused also occurs. 
[0010] 

[Means for Solving the Problem] In the gamma correction circuit for a liquid crystal 
device drive which this invention carries out D/A conversion of the M bit digital display 
signal, and generates the analog driving signal of a liquid crystal device in order to solve 
an above-mentioned technical problem The resistance of 2M piece by which series 
connection was carried out between the 1st and 2nd reference voltage means, and these [ 
1st ] and the 2nd reference voltage means, The decoder which chooses one of the 
electrical potential differences of each node of resistance according to a M bit digital 



display signal, and is made into said analog driving signal is provided, and the ratio of the 
value of each resistance is made to agree in the ratio of the gamma correction electrical 
potential difference of said liquid crystal device. 
[0011] 

[Embodiment of the Invention] Drawing 1 is the block circuit diagram showing a liquid 
crystal display including the gestalt of operation of the 1st of the gamma correction 
circuit concerning this invention. In drawing 1 , the voltage follower 31-1 to 31-7 in the 
gamma correction circuit of drawing 5 is not formed, and resistance ladder 32' which 
consists of resistance gamma 1, gamma2, — , gamma64 of 64 (= 28) individuals is 
prepared among voltage follower 3 1-0 - 3 1-8. If it puts in another way so that the broken 
line of drawing 6 may turn into a curve, the value of the resistance gamma 1, gamma2, — , 
gamma64 of resistance ladder 32' will be assigned so that a nonlinear electrical potential 
difference from which the permeability of the light of a liquid crystal device serves as a 
straight line can be generated. That is, the ratio of resistance gamma 1 and gamma2, --, 
gamma64 value is made to agree in the ratio of a gamma correction electrical potential 
difference. 

[0012] Drawing 2 is the block circuit diagram showing a liquid crystal display including 
the gestalt of operation of the 2nd of the gamma correction circuit concerning this 
invention. In drawing 2 , the voltage follower 3 1 -0 to 3 1 -8 in the gamma correction 
circuit of drawing 2 does not prepare. That is, in drawing 1 , although impedance of a 
reference supply was made low by the voltage follower 31-0 and 31-8, when a liquid 
crystal load is small and the write-in property of liquid crystal is stable, the voltage 
follower 3 1 -0 to 3 1 -8 of drawing 1 can be deleted. 
[0013] 

[Effect of the Invention] Since the ratio of each resistance of a resistance ladder was set 
up according to this invention so that a gamma correction electrical potential difference 
could be generated as explained above, a true gamma correction electrical potential 
difference can obtain, therefore grace of a full color display can be made high. Moreover, 
since a voltage follower can be decreased, a manufacturing cost can be reduced. 
TECHNICAL FIELD 



[Field of the Invention] This invention relates to the gamma correction circuit for a liquid 
crystal drive in the liquid crystal equipment which can be displayed full color. 
PRIOR ART 



[Description of the Prior Art] In recent years, the liquid crystal display is in the limelight 
as a flat panel display excellent in the display grace and responsibility of the liquid 
crystal itself, and is used for the liquid crystal projector which are a personal computer, a 
liquid crystal television, and its application product. From now on, the application side 
over the multimedia field which can display the image of both digital one and an analog 
will be expected. 

[0003] Liquid crystal has the light transmittance property shown in drawing 3 . That is, 
light transmittance shows the nonlinear gamma property to liquid crystal applied voltage. 
In addition, drawing 3 is the case of the NOMA white mold liquid crystal containing 
active matrix liquid crystal. 

[0004] In order to amend the gamma property shown in drawing 3 , the gamma correction 



circuit is prepared in a full color display, i.e., gradation control, of liquid crystal. As the 
relation of the gradation values 0,1, and 2, — , 2M-1, and light transmittance which are 
obtained by this gamma correction circuit is shown in drawing 4 , a linearity property will 
be shown, and in a full color display, A is the brightest case at the time of the gradation 
value 0, B is the brightest case at the time of gradation value 2M-1, it is only that 
correspondences of data differ, and the light transmittance property is the same. 
[0005] Drawing 5 is the block circuit diagram showing a liquid crystal display including 
the conventional gamma correction circuit. In drawing 5 , the data register with which 1 
incorporates the 6-bit digital display signals R, G, and B from the exterior, and 2 are latch 
circuits which latch a 6-bit digital signal synchronizing with strobe signal ST. 3 is a 
gamma correction circuit which consists of digital one / an analog (D/A) transducer of a 
juxtaposition N stage, it carries out D/A conversion of the 6-bit digital display signal of a 
latch circuit 2, supplies it to the voltage follower 4-1 of N stage - 4-N, and is impressed to 
a liquid crystal device 6-1 - 6-N through a switching element 5-1 - 5-N. 
[0006] In the gamma correction circuit 3, reference voltage is generated by nine voltage 
followers 3 1-0 to 31-9, and the resistance ladder 32, and reference voltage is chosen by 
M->21 decoder 33 of N stage constituted by the ROM switch. In this case, each reference 
voltages V0-V8 of a voltage follower 31-0 to 31-8 are the reference voltages by which 
comma amendment was carried out, and correspond to the high order triplets D5, D4, and 
D3 of a digital display signal. As shown in drawing 6 , namely, V D5 D4 D3V8 0 0 0V7 
0 0 1V6 0 1 0V5 0 1 1V4 1 0 0V3 1 0 1V2 1 1 0V1 1 1 It is 1. 
[0007] Furthermore, between each voltage follower 31-0 - 31-N, series connection of 
eight equal resistance of the resistance ladder 32 is carried out, and reference voltage at 
equal intervals has occurred. In this case, the reference voltage generated by resistance of 
the resistance ladder 32 is the reference voltage by which Gance amendment was carried 
out in false, corresponds to the low order triplets D2, Dl, and DO of a digital display 
signal, and corresponds to the linearity property part of drawing 6 . 
[0008] Thus, the electrical potential difference of nine pieces was given for 64 gradation 
of RGB each color precision of 6 bits from the exterior, and the full color display is 
realized by dividing between each of these electrical potential differences into the 
electrical potential difference of eight pieces at equal intervals, and performing the 
gamma correction by 64 false values (reference: NEC data sheet MOS IC muPD June, 
1995 [ 16622 or]). 
EFFECT OF THE INVENTION 



[Effect of the Invention] Since the ratio of each resistance of a resistance ladder was set 
up according to this invention so that a gamma correction electrical potential difference 
could be generated as explained above, a true gamma correction electrical potential 
difference can obtain, therefore grace of a full color display can be made high. Moreover, 
since a voltage follower can be decreased, a manufacturing cost can be reduced. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the gamma correction circuit 
shown in drawing 5 , it is only the true gamma correction electrical potential differences 
V0, VI, — , V8, and the remaining reference voltages have an error to a true gamma 



correction electrical potential difference, cannot perform the optimal gamma correction, 
but have the technical problem that the grace of a full color display falls. Moreover, in 
order to give the reference voltages VO, VI, — , V8 of nine pieces from the exterior, nine 
operational amplifiers are needed, and the technical problem that the rise of a 
manufacturing cost is caused also occurs. 
MEANS 



[Means for Solving the Problem] In the gamma correction circuit for a liquid crystal 
device drive which this invention carries out D/A conversion of the M bit digital display 
signal, and generates the analog driving signal of a liquid crystal device in order to solve 
an above-mentioned technical problem The resistance of 2M piece by which series 
connection was carried out between the 1st and 2nd reference voltage means, and these [ 
1st ] and the 2nd reference voltage means, The decoder which chooses one of the 
electrical potential differences of each node of resistance according to a M bit digital 
display signal, and is made into said analog driving signal is provided, and the ratio of the 
value of each resistance is made to agree in the ratio of the gamma correction electrical 
potential difference of said liquid crystal device. 
[0011] 

[Embodiment of the Invention] Drawing S is the block circuit diagram showing a liquid 
crystal display including the gestalt of operation of the 1st of the gamma correction 
circuit concerning this invention. In drawing 1 , the voltage follower 31-1 to 31-7 in the 
gamma correction circuit of drawing 5 is not formed, and resistance ladder 32' which 
consists of resistance gammal, gamma2, --, gamma64 of 64 (= 28) individuals is 
prepared among voltage follower 3 1-0 - 3 1-8. If it puts in another way so that the broken 
line of drawing 6 may turn into a curve, the value of the resistance gammal, gamma2, --, 
gamma64 of resistance ladder 32' will be assigned so that a nonlinear electrical potential 
difference from which the permeability of the light of a liquid crystal device serves as a 
straight line can be generated. That is, the ratio of resistance gammal and gamma2, --, 
gamma64 value is made to agree in the ratio of a gamma correction electrical potential 
difference. 

[0012] Drawing 2 is the block circuit diagram showing a liquid crystal display including 
the gestalt of operation of the 2nd of the gamma correction circuit concerning this 
invention. In drawing 2 , the voltage follower 31-0 to 31-8 in the gamma correction 
circuit of drawing 2 does not prepare. That is, in drawing 1 , although impedance of a 
reference supply was made low by the voltage follower 31-0 and 31-8, when a liquid 
crystal load is small and the write-in property of liquid crystal is stable, the voltage 
follower 31-0 to 31-8 of drawi ng 1 can be deleted. 
DESCRIPTION OF DPvAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block circuit diagram showing a liquid crystal display including the 
gestalt of operation of the 1st of the gamma correction circuit for a liquid crystal device 
drive concerning this invention. 

[Drawing 2] It is the block circuit diagram showing a liquid crystal display including the 
gestalt of operation of the 2nd of the gamma correction circuit for a liquid crystal device 
drive concerning this invention. 



[Drawing 3] It is the graph which shows the light transmittance property of liquid crystal. 

[ Drawing 4 ] It is the graph which shows the light transmittance property of liquid crystal. 

[Drawing 5] It is the block circuit diagram showing a liquid crystal display including the 

conventional gamma correction circuit for a liquid crystal device drive. 

[ Drawin g 6] It is a graph explaining the electrical potential differences V0-V8 of dr awin g 

5. 

[Description of Notations] 

1 — Data register 

2 — Latch circuit 

3 — Gamma correction circuit 
31-0 to 31-8 - Voltage follower 

32 32' - Resistance ladder 

33 - Decoder 

4- 1 - 4-N - Voltage follower 

5- 1 - 5-N — Switching element 

6- 1 - 6-N — Liquid crystal device 
Drawing 1 
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